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AMALGAMATION v. INDEPENDENCE. 


WE have often heard an op'nion, advanced by 
such men as Mr. Ford, Sir James Anderson, Mr. 
Pender, and other , whose claims tv be considered 
as authorities on Telegraph matters nobody can 
doubt to be well founded, that amalgam ition, or 
arrangements akia to it, formed the safest means of 
insuring permanent and growing dividends to in- 
vestors, power and success to the amalgamated 
Companies, and a practical monopoly of the 
message-carrying trade. 

We have always reverentially listened to utter- 
ances falling from thé lips of such telegraphic 
lights, and we have taken these opinions for 
granted, until we should have time and oppor- 
tunity to investigate them for ourselves. 

We have now taken some considerable trouble 
to study the question whether the process of amal- 
gamating telegraphic undertakings has or has not 
been a beneficial one to the sharchlders, as well 
as to the careers of the Companie:; concerned. 

We have taken the three largest Luglish Tele- 
graph Companies— 

The Eastern Telegraph Company (Limited), 

The Eastern Extension Telegraph Company 
(Limited), and 

The Anglo-American Telegraph Company 
(Limited), 

And, by way of comparison, their respective 
unamalgamated competitors—the Indo-European 
Telegraph Company (Limited), and the Direct 
United States Cable Company (Limited). 

To judge from the results of these amalgama- 
tions, the products of which were the three first- 
named Companies, and which took place about 
four years ago, it appears to us that the result 
has not been beneficial, and we are grieved to say 
that our confidence in the infailibility of the 
telegraphic authorities, some of whom we h:ve 
quoted above, has rec zive1 a most rude shock. 

We have embodied the results of our analysis, 
in order to render them more graphic to our 
readers, in the four tables marked respectively 
A, B, C, and D. 

The Eastern Telegraph Company is the product 
of the amalgamation of— 

The Anglo-Mediterranean Telegraph Company, 

The Faimouth, Gibraltar and Malta Telegraph 
Company, 

The Marseilles, Algiers, and Malta Telegraph 
Company, and 


The British Indian Submarine Company. 

The Eastern Extension Telegraph Company is 
the product of the amaigamation of— 

The British Indian Extension Company, 

The China Submarine Company, and 

The British Australian Company. 

The Anglo-American Telegraph Company is 
the product of the amalgamation of— 

The Anglo-American Telegraph Company, 

Li Société du Cable Trans-Atlantique Frangais, 

The New York, Newfoundland and London 
Company. 

As a starting point, we have taken for each of 
the amalgamated Companies the date of their 
respective amalgamations. 

We have taken our figures from the published 
Balance-Sheets of the various Companies, and 
we have continued them to as recent a date as 
either the published statements or information 
kindly furnished to us by the Companies’ officers 
or gathered from other sources have enabled us 
to do. 

In tables A and B the first columns contain the 
dates, the next the respective capitals on those 
dates, the third the traffic receipts on those dates, 
and the last the percentage which the traffic re- 
ceipts, when taken yearly, bear to the total capital. 
As traffic receipts, we have taken the receipts 
of the respective Companies for the service per- 
formed in the tran mission of messages over the 
Companies’ own systems, after we have deducted 
‘‘paid-outs’”’ to Government lines or other 
Companies for service performed by them in 
part-transmission of messages, or for rent of lines 
not owned by the Companies. 

The figures thus arrived at have been made the 
basis of the graphic representations marked C 
and D. 

In these the vertical lines separate the pe- 
riods of time over which the analysis extends. 
The horizontal lines indicate the percentages of 
traffic receipts to capital. The mark “‘o” iadicates 
the percentage at the period terminating at the 
date given on the vertical line. These marks (0) 
are connected by straight lines to show the 
decreasing or increasing percentage of traffic to 
capital. 

These tables speak for themselves, and teach 
an obvious lesson. When, four years ago, a 
strenuous effort was being made to unite the 
Indo-European with the Eastern Company, Indo- 
European shares were £12 to £14 in the market, 
and their percentage of traffic to capital was only 
6 per cent. The Eastern Company’s percentage 
was then over 11 per cent. 


The amalgamation was not carried out, and 
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shall we say that the Directors of the Indo- 
European acted not wisely? During the past 
year the Indo-European percentage has nearly 
reached 20 per cent., while that of the Eastern does 
not exceed g per cent. ! 

In the case of the Anglo-American, its percent- 
age has decreased from over 11 per cent. to under 
Zsa cent.; and that of the Direct has risen fronr 

elow 4 per cent. to above 13 per cent. ! 

Nevertheless at this moment Mr. Pender proposes 
to the Direct a joint-purse arrangement with the 
Anglo-American. Is it difficult to see what the Di- 
rect shareholders’ answer must be? Can it possibly 
be in favour of amalgamation ina mild form—viz., 
joint-p r.e agreement? No, no, Mr. Pender. Wi h 
a policy invariably successful in the past, a man 
may advise others how to manage their own pre- 
perty; but with a policy which has decreased and 


not increased the earnings of those whom he 
guided in former days, he had better try to learn 
a lesson, rather than insist on teaching one. 

The lesson we would wish Mr. Pender and his 
followers to learn is, that no amount of amalga- 
mating and combining can give a practical 
monopoly, ind thus insure high returns; that the 
message-sending public will not allow itself to be 
charged rates which are fixed by monopolists; 
that progress in everything, and in nothing more 
than in Telegraphy, is best furthered by co.npeti- 
tion; that so long as there exist cable-makers, 
new Companies will spring up to compete with the 
would-be monopoly companies for traffic; and 
that the best way to insure proper dividends, and 
avoid needless competition, is to keep the capital 
of Cable Companies at as low a figure as their 
assets are worth, and not to water it. : 


TABLE A. 


Indo-European Company, 


Eastern Company. Eastern Extension Company. 


Per 
cent, 


| Traffic 
Capital. Receipts. 


Capital. 


Per 
cent. 


Per 
cent. 


Traffic 


Traffic 
Receipts. 


Capital. | Receipts. 


FOR 12M. FOR 6 M. 
1872 | Sept. 30] ... eee | £3:397:000| £175,470|10.3 ‘ 
1873 | March 31] ... j | £35532:615| £199,129 11-3 
| £3,090,339| £177,805| 9-6 FOR 12 M. 
Dec. 32 | £425,000 £42,897 | 10.1] | £2,010,600] £222,641 | 11.1 
OS eer ee £3,896,865 | £200,704 | 10.3 FOR 6 M. 


June 30 eee | £2,002,200] £110,278 | 11.0 
Dec. 32 | £425,000 | £76,835 | 18.1] | ove | £2,249,660] £108,643] 9.7 


* Estimated. 


TABLE B. 


Anglo-American Company. Direct United States Company. 
Traffic Per Traffic Per 
Capital. Receipts. | Cent. Capital. Receipts. | Cent. 
: FOR 8 Mo. 
1873 | December 31 £7,003,500 £517,792 
FOR 12 MO. 
1874 | December 31 £7,000,000 £699,854 10.0 
FOR 6 MO. 
1875 | June 30 7,000,000 £284,395 &.1 FOR 3} MO. 
” December 31 7,000,000 £264,324 75 £1,293,013 . 13,578 3.5 
FOR 6 MO. 
1876 | June 30 7,000,000 £241,678 6.9] £1,307,738 50, 55 | 7:3 
December 31 7,000,000 £241,467 6.9 1,307,738 79, 2% | 32: 
FOR 8 WKS. | FOR 8 Wks. 
1877 | February 24 £7,000,009 £66,500 6.3] £1,307,733 £27,052 | 12.7 


Nore To Tasies A anp B.—Traffic receipts taken atter aeduction of Paid-outs and rent for land- 


lines. The 
months) to 


centages represent the proportions 
anes Capital of the respective Company. 


of these receipts (calculated for a period of twelve 


Date. 
UNE 30 | coe | cee eee | £2,270,000 g8,202| 8. 
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TABLE C. 
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REPORT OF THE ROYAL COMMISSION ON 
RAILWAY ACCIDENTS. 


Tue Commissioners appointed to inquire into the 
causes of accidents on railways and into the 
ossibility of removing any such causes by further 
egislation on the 8th of June, 1874, have, at last, 
completed their inquirie-, and issued their Report. 
The Report does not come before the public as the 
unanimous expression of those nominated to the 
Commissicn. It bears the signatures of six only 
out of nine Commissioners named, and two out of 
the six afford subsidiary reports on points at 
-which they are at variance with the decisions 
arrived at by those acting with them. Lord de la 
Warr also appends a report, in which he reviews 
the points considered by the Commission, and in 
which he explains the grounds on which he 
declines to sign the Report of the majority. The 
two absentees are the Duke of Buckingham and 
Mr. Ayrton. The former, it is known, has been 
called to India, but no reason is assigned for the 
absence of Mr. Ayrton. The document does not 
therefore carry with it all the force it would had it 
been the unanimous expression of the whole 
Commission. Still the subject would appear to 
have been well cons dered, and the resolutions 
arrived at to have Leen well founded. 

The Commission is unanimous and decided in 
its opinion that no legislation is desirable which 
would impair the responsibility which*the law 
now imposes on Railway Companies; but it is 
nevertheless of opinion that some measures of a 
definite and decided character are necessary to 
afford the public additional safeguards against 
the preventable dangers of railway travelling. In 
some instances the general recommendations of 
the Report would have assumed the form of 
distinct proposals for legislation, but that it was 
feared the principle of undivided responsibility of 
the Railway Companies would thereby have been 
endangered—a point regar.ed as of fundamental 
importance. 

Amongst those causes which contribute to 
railway accidents, the greatest and most frequent 
is the fallibility of railway servants. It is believed 
that although this element of danger cannot be 
eliminated, it may be considerably modified by 
the general adoption of various improvements. 
To effect this it is proposed that discretionary 

owers shall be conferred upon the Board of Trade 
for the following purposes :— 

1. To enforce the extension of stations and 
sidings, wherever the accommodation provided for 
the traffic is so i adequate <s to endanger safety 

2. To enforce the auoyt oa of the block anc 
interlocking sy.tems on aii lines or portions oi 
lines, where the introduct.on of these improve- 
ments is necessary for the safety of the traffic. 

3. To restrict tac speed . f the trains upon any 
line or section of line which is in a condition to 
render a high rate of speed ynsafe. 

4. To require Comparies to provide their 
passenger carriages with continuous foot-boards. 

5. To impose conditions upon Companies in 
certain cases in sanctionirg the opening of new 
lines. 

6. To require Companies to provide foot-bridges 


or subways at stations, where the absence of such 
is proved to be a source of danger. 

7. To require a lodge to be maintained at 
public crossings for foot passengers wherever 
necessary for safety. 

And it is further recommended that all trains 
shall be provided with sufficient break-power to 
enable them to be stopped within 500 yards, 
under all circumstances; that additional facilities 
shall be afforded to the public for obtaining 
compensation when trains are late, in order to 
produce greater punctuality in the conduct of the 
traffic; that the law relating to intercommunication 
in trains shall be amended so as to relieve the 
Board of Trade from the responsibility which - 
now attaches to it of approving the means of 
communication adopted; and, finally, that there 
shall be an extension of the civil liability of 
persons in railway + ee for acts of 
negligence endangering life. 

These proposals, if ultimately approved by Par- 
liament, are in each case to be subject to review 
by a competent tribunal, to whom the Companies 
may appeal in cases where the findings of the 
Board of Trade are considered to be extreme, or 
where special powers are required to give them 
effect. 

The subject will possess electrical interest, 
chiefly, as regards the decision arrived at with 
regard to the block system and passenger and 
guard communication. The former is purely an 
electrical question, whilst to electrical agency 
may we look for a definition of the vexed question 
of passenger and guard communication. It can- 
not be doubted that, should the recommendations 
of the Commission have effect, the Board of Trade 
officers will not miss the opportunity of enforcing 
a gradual but complete extension of the block 
system. It is already in use on all busy lines or 
sections of line—a fact which incontestably speaks 
tor its value and utility, not only in protecting the 
traffic, and rendering it more safe, but also for the 
advantages it offers in facilitating it. There are 
few railways over which the traffic is so light that 
there is no one point at which trains are so far 
apart as to render its employment unnecessary ; 
and we may safely regard the question as re- 
solving itself into a complete application of the 
block on all lines woiked by more than one 
engine. Nor is it likely that any exception will 
be made in respect of the staff system, for we 
have seen that accidents occur under it as well as 
where it is not in use. Moreover, if it were rot 
so, we have the fact that in sanctioning the open- 
ing of recent lines the inspecting officers make it 
a practice to stipulate for the employment of the 
viock. So far, then, a speedy extension of it may 
w.th just reasoa be looked forward to. We note 
with pleasure that the rcecommencations uncer 
his head extend to the adoption of a proper 
system of wor.ing jun. tion: aid prit.cting sta- 
-lon siding and yard-work—points we have always 
.nsisted upon. 

The question of “ passenger and guard commu- 
nication” is still surrounded with doubt. The 
Commissioners consider that the “only advance 
made in the last five years has been to disparage 
he systems of communication formerly approved, 
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without affording any satisfactory substitute. The 
consequence is, that the Board of Trade is now 
unable to sanction any of the systems which have 
been submitted to it by the Companies.” We 
must confess we are rather at a loss to under- 
stand this. We know, as probably everyone else 
knows, that the “cord” system, which was pro- 
visionally sanctioned by the Board of Trade some 


years since, has proved a failure; but we were © 


under the impression that in the same Report 
in which Captain Tyler condemned it, he 
spoke of the electrical communication proving 
somewhat successful. If this is so, then why 
should the necessary approval of it be withheld ? 
We have seen it in use on the South-Eastern line 
now for some years ; and we know that that Com- 

any’s stock is almost entirely fitted with it. We 
iow further that having no confidence in the 
“cord” system, the South-Eastern Company felt 
no hesitation, when the Act requiring the esta- 
blishment of a means of communication became 
law, in seeking its solution by its means. And we 
know still further that the London, Brighton, and 
South Coast Railway is also fitting its stock with 
an electrical communication, and that all its ex- 
press trains are already working it. If the Board 
of Trade declines to sanction it upon grounds of 
its unreliabilitv, it is clear such should be made 
known; for, although it is obvious that any such 
impression can scarcely be tenable, for no Com- 
pany would go to the expense of such an outlay 
as its application must incur without having satis- 
fied itself of its worthiness, it is yet very desirable 
there should be no misapprehension as to the 

ounds upon which it is thought to be unreliable 

y the Board of Trade. We have no hesita- 
tion in saying that electricity is the agent, and so 
far as has yet been ascertained, the only reliable 
and economical agent, calculated to meet the 
requirements of the question; and if failure has 
occurred in any of the trials to which it has been 
subjected, such failure has been due more to the 
exceptional treatment o/ the trial than tothe agent 
itsclf. Let it be fairly established as a system, and 
systematically used, and there will be less failure 
with it than with any other form yet devised. We 
notice, that the recommendation of the Commis- 
sioners extends to the reduction of the 20-mile 
limit to an 8-mile limit, with an exception as 
regards all trains which stop at every station. 
Practically this means the simple abolishment of 
the 20-mile limit on all large railways, and, ex- 
cepting omnibus trains, the fitting of all 
railway passenger stock. The position of the 

uestion is now this:—The Act requires the 

oard of Trade to give its approval of any system 
adopted. This approval has been accorded in 
‘respect of the South-Eastern Railway in favour of 
the “electrical” system, and in respect of the 
northern lines in favour of the “cord” system, 
but only provisionally. The Commissioners now 
recommend that the Act shall be carried out, but 
that the duties of the Board of Trade shall cease as 
regards its required sanction. So that the respon- 
sibility of providing an efficient and proper means 
of communication is to rest with the Company. 
How we are to learn its efficiency is not evident. 
It would rather appear that so long as the 
Company provides @ communication, no one can 


complain until in the moment of need it has been 
found wanting. Then probably some inquiry 
would be made, and in the course of time the 
Company would no doubt be advised that its mode 
of communication was not efficient, and be 
requested to find another and a better one. If 
the Company was civil, it would perhaps do so, 
but in all probab/lity it would maintain that the 
system it employed was in every way perfect, and 
decline to spend any more money on the subject. 
We do not see our way out of this position, and it 
appears to us that to remove the question entirely 
from the jurisdiction of the Board of Trade and to 
give their inspecting officers no voice in the 
matter, is an injudicious course, and one which 
will be productive of considerable dissatisfaction. 
As regards this question, the Commission has 
certainly done very little to set things in better 
order. We can only hope that when it comes 
before Parliament it will receive that considera- 
tion it merits, and that in the end we may have 
something more tangible than is afforded by the 
present ‘‘cord”’ system. 


FULLER’S MERCURY-BICHROMATE 
BATTERY. 


In the resumé of “* Telegraphic Progress in 1876,” 
which has already appeared in the pages of the 
JournaL,* mention was made of the new form of 
Bichromate battery recently introduced by Mr. 
John Fuller. The introduction, however, of a new 
battery by one whose experience on the subject 
extends over so wide a range as Mr. Fuller’s, 
deserves something more than a passing word. 
So many gaivanic combinati.ns of one sort or 
another are almost daily being brouzht forward, 
that we are comp-lied to pass by the greater number 
ofthem unnoticed. Itis therefore no small comfort 
when amongst the crowd we alight upon one whose 
behaviour thus far does not belie the fair promise 
which it at first sight held out, and whose employ- 
ment in the every day work of practical telegraphy 
seems likely to be attended with success, 

The old Bichromate of Potash, Carbon, or 
Electropoion battery, as it has been indi ferently 
named, was thought by most people to have 
become all but a matter of history, and few anti- 
cipated its re-appearance on the scene of action 
in active competition with such rivals as the 
Daniell and the Leclanché. Mr. Sivewright, 
speaking of it in his paper “On Batteries and 
their Employment in Telegraphy,” read before 
the Society of Telegraph Engineers in the begin- 
ning of 1875, says, “The amal:amation of f1e 
zincs, a point of vital importance in both this and 
Grove’s battery, had constantly to be seen to;” and 
further on he adds, ‘“‘ Both (the Bichromate and 
Grove’s) have now had their day, so faras general 
practical working for telegraphic purposes goes, © 
and will in all probability be speedily numbered 
amongst the experiences of the past. The wonder 
really is how, in the face of the other forms of- 
batteries, they could ever have stood their ground 
so long and so well as they have done.” In the 
discu sion which followed consequent upon the 
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‘reading of this paper, Mr. Higgins, of the Ex- 
change Telegraph Company, stated that “the 
battery, although the best for their use, was a 
most inconvenient one.” 

Now, Mr. Fuller, by taking up “the point of 
vital importance,” and rendering his zincs, so 


4 


long as they last, permanently amalgamated, has 
not only rescued the Bichromate battery from 
being included amongst the lumber of the past, 
but has given to it a fresh lease of life, and the 
prospect of a longer existence than even in its 
palmiest days it could formerly have dared to hope 


| 


for. In the accompanying figure two cells are 
shown. The carbon plate is placed in the outer 
vessel in a solution of the Bichromate of potash. 
Three ounces of the crystals of this salt are placed 
in each cell. in a solution consisting of nine parts 
of water to one of sulphuric acid. The zinc element, 
which is of the shape shown in the figure, is placed 
in.a porous tube, to which an ounce of mercury is 


added, and which is then filled up with water only. - 


The addition of this mercury is the essential fea- 
ture of the battery, and to it the disappearance of 
the main objections which were previously to be 
urged against the old Bichromate form is chiefly 
due. The zinc plate is in this way kept perma- 
nently amalgamated so long as it lasts; the con- 
sequence is that not only is the internal resistance 
of the battery largely diminished, but its con- 
— sine qua non of any galvanic combina- 
tion for telegraph purposes—is to a great extent 
insured. The action, after the battery is charged 
and the elements are connected with each cther, 
commences almost immediately, and reaches a 
maximum in the course of a few hours. 

The maintenance is a very simple matter. On 
an ordinary working circuit, such, for instance, 
as a single needle or moderately busy printer, no 
extra crystals will be required, after the battery is 
once set up, for a period of six months. So long 
as the solution remains of an orange colour, none, 
it is stated, will be required; only when it begins 
to assume a blue tint need crystals be added to it. 
The only specific fault which developed itself in 
the battery during an experience of over eighteen 
months was the eating through of the rod of the 
zinc element, under the influence of the acid em- 
ployed. This danger has been effectually got rid 
of by covering the rod with some protective cover- 
ing—wax, india-rubber, or the like. An objection 
urged against the battery was that even when the 
cell was not in action, the zinc seemed to be 
acted upon and gradually todisappear. Such may 
doubtless be the case, for the mercury has the 
power of effecting this: but from the resulting amal- 


gam which is thus formed it will be found that an 
electro-motive force will be produced as powerfu 
as that in the original combination; and the 
strength of current will be ‘in no way diminished 
so long as a good connection is ensured between 
this amalgam and that portion of the metallic zinc 
which remains. 

The electro-motive force of the combination is 
equal to about two volts, or twice that of the 
Daniell’s cell; the internal resistance, by varying 
the thickness of the porous vessel and the strength 
of the solution, may be made to vary from half an 
ohm up to four ohms, according to the work which 
the battery is called upon to perform. 

In point of cost this battery compares very 
favourably with those which are at present em- 
ployed in England. Taking, for in tance, the 
Daniell, and assuming that both are employed on 
a hard-worked wire, say joined up in closed circuit 
or on one of the railway block-signal circuits, the 
statistics of the cost of each will be found to be 
as follows :— 

Daniell. 


Prime cost of a ten-cell trough fitted 
Complete B 

Sulphate of copper for six months......... 1 1 8 

Complete renewal at the end of six 


Fuller’s Mercury-Bichromate. 


Prime cost of a three-cell battery (equiva- 

lent to a ten-cell Daniell)............ 38. 0 
Bichromate of potash and sulphuric acid 

for six 
New zincs and mercury at the end of six 


Neither the carbon plates nor porous pots are 
taken into account. No evidence has yet come 
before us as to how long these are likely to last. 
The former would appear to be practically inde- 
structible, and no appearance has hitherto been ob- 
served of any local action going on with them, nor 
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of the peeling and cracking of the porous parti- 
tions which at times prove so troublesome in the 
Leclanché. 

Generally speaking, this Mercury-Bichromate 
‘battery will be found far more economical, and, 
with few exceptions, as reliable as the Daniell. 
It is well adapted also for medical and experi- 
mental purposes, such as the working of induc- 
tion coils, firing of fuses, heating platinum wire, 
and the like, combining, as it does, at a much 
smaller cost, the good qualities of the Grove with 
the convenience in handling of the Daniell. 


Hotes. 


In his “Life of Thomas Edward,” the Banff 
cobbler and naturalist—one of the most charming 
works, by the way, which the general reader need 
care to take up—Mr. Smiles, in describing a 
thunderstorm which his hero witnessed while 
crouching beneath a gravestone in Boyndie 
Churchyard, relates how “The lightning flashed 
in red and yellowish fiery streams, each flash 
leaving behind it a suffocating, sulphurous odour.” 
This, we are ‘inclined to think, is what Professor 
Tyndall would call an unscientific use of the ima- 
gination. ‘Ne sutor ultra crepidat,” we found 
ourselves involuntarily repeating, as we read the 
passage. 


And did not the “ shoemaker go a little beyond 
his last” who, in that “‘incidental’’ article on 
“Duplex Telegraphy” which appeared in the 
Times a short time back, speaking of the much 
greater difficulty which existed in the way of 
duplexing submarine cables than land-lines of any 
length, gave the following as the reason :—* The 
latter differ from the former by being more com- 
pletely insulated ; the submarine cables being sur- 
rounded by water which is in contact with the 
earth, and which brings them into direct relation 
with it. 
passage of the battery current along the wire 
produces an induced current around it, which delays 
the speed of the battery current,” &c. The italics 
are our own, and comment upon the passage i: 
needless. We also learn, for. the first time we 
confess, that Mr. Varley attempted to overcome the 
difficulty in the way of duplexing a submarine 
cable, and failed throvgh his “con bination for 
imitating the capacity of the submarine cable 
itself, not being sufficiently uniform in its quali- 
ties.” The article in question, however, doubtless 
served the purpose for which it was written. It 
told the readers of the Times the most noteworthy 
telegraphic fact of these latter days, namely, that 
the Eastern Company had succeeded in duplexing 


their cables right through from Marseilles to 


One effect of this relation is that the & 


Bombay, and that this result had been attained 
by the employment of John Muirhead, Jun.’s com- 
bined condenser and rheostat for securing a 
balance. 


“Wanderer,” from the Raleigh Club, sends to 
an evening contemporary the following ‘ Mother 
Shipton’s Prophecy,” which he says was copied 
from a work published a.p. 1448, and now in the 
British Museum. 


“‘ Carriages without horses shall go, 
And accidents fill the world with woe. 
Around the world thoughts shall fly 
In the twinkling of an eye. 

Water shall yet more wonders do; 
How strange, yet shali be true. 

The wor d upside duwn shall be, 

And gold shall be found at the root of a tree. 
Through hills man shall ride, 

And no horse or ass be at ui» side. 
Under water men shall walk, 

Shall ride, shall sleep. shall talk. . 

In the air men shall be seen, 

In white, in black, in green. 

Iron in the water shall float 

As easy as a wooden boat. 

Gold shall be found and shown 

In a Jand that is not now known. 
Fire and water shall wonders do; 
England shall at last admit a Jew. 
The world to an end shall come 

In eighteen hundred and eighty-one.” 


The fears which would unbidden start themselves 
when we read the second couplet were allayed a 
few days later by “ Investigator,” who, writing from 
the St. James’s Club, stated that he was unable 
to trace that couplet prior to the latest edition of 
Mother Shipton’s prophecy, which was printed 
i1 1871. The “Wonder of the Age,” which 
“Under the Special Patronage of Her Majesty,” 
was as far back as 1845, being exhibited in opera- 
tion between Paddington and Slough, had probably 
been seen by the editor before the couplet in ques- 
tion was penned. Could Dr. Cumming have had 


anything to do with it? 


Mr. John Stephen, of Dean Bank, Edinburgh, 
has addressed a couple of lengthy letters to The 
Northern Ensign, in which he advocates the cause 
of his friend, the late Mr. Alexander Bain, with an 
eloquence and warmth of feeling that do more 
credit to his heart than to his head. If the 
maxim of “nil nist bonum de mortius” is to be so 
trictly adhered to as in this case, it wuld be 
equally advisable to alopt a similar policy w.th 
reference to the livirg. It can serve no earthly 
purpose to assert that ‘“‘ Mr. Scudamore granted 
to hundreds of sneaks and fools what he denied to 
Bain,” because it is simply untrue, nor do we see 
whai advantege is likely to accrue from such 
tatements as the following:—** Great journals 


paid 1s. per printed inch or £1 16s. per yard for. 
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falsehood, fraud, and wilful imposition, as they 
subsequently found, the meaning of which was 
that man’s chief end was to glorify Scudamore, 
who said that ‘oxen make turnips remarkably 
cheerful’ (the other way about, was it not, Mr, 
Stephen ?) in a mnemonic device for learning the 
Morse alphabet, the only original thing which he 
had invented, for most original things ascribed to 
him in the press had been given to him by myself 
and others.” It is the “self” running very con- 
spicuously through both letters which, we are in- 
clined to think, furnishes one of the main reasons 
for their ever having been written at all. Their 
ostensible purpose is to initiate a movement for 
raising a monument of some sort or another in 
memory of Bain, and while one word is urged in 
favour of this laudable object, at least two are put 
forward in order to show that something of the 
same sort should be done, when the proper time 
comes, to mark the British nation’s appreciation 
of the hitherto unrecognised labours of “ John 
Stephen, Electrician.” 


The Society of Telegraph Engineers have still 
further strengthened their list of Honorary Secre- 
taries by adding to it the well-known name of Dr. 
Werner Siemens, of Berlin, and that of Don José 
Aparicio, of Madrid, as Honorary Secretaries for 
Germany and Spain respectively. 


Among the forthcoming works announced by 
Messrs. Macmillan and Co. is one “On the 
Applications of Electricity to Railway Purposes,” 
by Mr. W. Langdon, of the Postal Telegraph 
Department.’ As the field is a wholly untried one, 
there being so far as we are aware nothing in 
existence on the subject, the book will doubiless 
have a large and ready circulation. Mr. Langdon’s 
thorough mastery of the subject is a sufficient 
guarantee for the character of the work. 


Mr. Robert Sabine having signified his desire to 
withdraw from the Council of the Society of 
Telegraph Engineers for the current year, 
advantage has been taken of the presence in 
England of Mr. Schwendler, the Electrician to 
the Government Telegraph Department of India, 
and the Council have appointed him the position 
vacatel by Mr. Sabine. This step is sure t 
command the approbation of every Member of th 
Society, being a recognition not only of th 
eminent services rendered to telegraphy by Mr. 
Schwendler, but also of the claims which the 
Indian members—no unimportant body in them- 
selves—have to being represented at the Counci 
Board, more especially when so favourable an op 
portunity as this oifers itself. Mr. Schwendler is « 


Member of Council’ of the Asiatic Society, 


Experiments have recently been carried out at 
Antwerp with a view to lighting up the harbour 
by means of electricity. They are stated to have 
been thus far attended with success. 


City Hotes. 


Old Bioaé-street, 28th February, 1877. 


WE have up to the moment of going to press received 
no further communication from Messrs. Bircham and 
Co. 
The controversy still raging between the Globe 
Company and the Direct United States Cable 
Company has during the past week been further 
enlivened by the appearance on the scene of the 
Anglo-American Telegraph Company. From _ to- 
morrow the sates for messages between the United 
Kingdom ana New York, canaua, &c., are to be 
reduced at the instance of that,Company from three 
shil.ings per word to one shilling per word. 

It was antiipated that the Anglo-American Tele- 
graph Company woud hold thur hands until the 
Giove Company's attempt to lick the two atlantic 
Cable Companies into loving each other had either 
succeeded or failed. The Directors of the Anglo 
Company, however, can evidently no lonzer restrain 
their feelings, and they must necds give anothr provf 
of their admir.tion and affection for their younger 
cvadjutor in the field of Atiantic Tcleyraphy. 

The Anglo Company has done much iu the past for 
the benefit of the Direct. In May, 1875, they lowered 
their tariff to two shillings a word, and continued at 
this rate un il the Direct.Cable was opened fur traffic, 
thus providing at their own expens- their so-call.d 
rival with valuable statistics and experience as to the 
results of a two-shiiling rate. It must be admitted 
that this was, to say the least, a noble and disinterested 
a 


ct. 
When the Direct opened, the tariff was lowered to 

one shilling, it being, no doubt, thought advisable to 

coilect also some facts regarding the working of this 


rate. The Direct Ceble then broke, and serious appre- 
hensions were entertained by its shareholders that this 
untoward accident would damage the po u arity of the 
ounag Lempary. Yet here again their true friend, 
though apparent enemy, came to the rescue. the 
Anglo Company, with a delicate discrimination of what 
would render itself most unpopular with senders, and 
thus by comparison benefit the Direct, raised its rate 
to fuur shillings per word. When the Direct Cable 
was repaired, a three-shilling tariff was adopted, and 
proved very re.nunerative to the Direct, which began 
to take a constantly increasing portion of the traffic. 
When the Direct, in November last, had obtained about 
26 per cent. of the gross cratic of the Atlantic (which 
eilly wos not bad, as 1's capital is only 15 per cent of 
wwe gross capital currently supposed to have been 
invested in Atlantic Teegiaphs) the tender u e 
fr the youn er Company c nuived and cor ied into 
ffect ye another act of self-abneyation, than which 
nothing more ¢ ffective Could w Il be devised 
Mr. Pender, whose time was already so much occu- 
ied by the many and imporiant cutivs devo.ving upon 
aim, came forward, and his action dispiayed that 
singular tact in fceling the public puise which has been all 
dong so characterisiic of him, and which ouly a care-r 
in the lezis.aton of his country could develop in the 
or in of any individual no matter how astue by nature, 
He no de ubt felt that it would be difficult ior the 
Direct to obtain in the ordinary course of events one. 


third of the Atlantic wailic, a percentage which that 
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spoiled child was hankering after. He gave it, there- 
fore, an opportunit of protesting publicly and empha- 
ticaliy that it would never ally itself to ‘that old 
Anglo”: that it would nt put up rates, that it would 
not renounce giving silly tacilities to the cust: mers, 
and lo! behold, the messave-sending public, always 
ready to support self-willed obstinacy and ingratitude 
against an old friend, rushed in—and now the Direct 
has its third of the traffic, 

Having thus guided the youthful steps of the Direct 
and assisted its nealthy growth until that Company 
has nearly paid off all the debt incurred for the repair 
of those early myst-rious breakages, until it has 
obtained a good firm hold upon one-third of the 
message-seniing communitics on both sides of the 
Atlantic, and until it has put by at its bankers some- 
thing like £30,000 in cash, the Anglo-American Com- 
pany row proposes a trial of strength which a less 
considerate opponent might have tried and fought out 
at the begnning. The very circular of the Anglo- 
American Company, announcing the reduction of the 
tariff, shows the- total absence of any animosity on 
their part, and it contains such pluyful expressions as 
would soften the heart of any child whose heart, unlike 
that of the Direct Company, had not been rendered 
obdurate and unfeeling as flint by a succession of past 
favours. We recret that there does not seem to be 
the slightest 'erdency on the part of that Company to 
meet their elders and b tters as thev ouvht to do. 
They seem simp], bent on earning as much as they 
can for their shareholders—and that is mean—they 
won't give up rebates which they are legally empowered 
to allow, and which the Anglo cannot give under the 
Telegraph Acts—and that is not handsome. They 
maintain that with a capital of 15 per cent., and 
earnings of 33 per cent., they can better endure a 
competitive struggle than their older fiiends, and they 
totally forget whom they have to thank for their fine 
traffic. 

They laugh at the idea of a prolonged one shilling 
rate, and seem rather inclined to continue the 
experiments already made with « ifferent rates, and hint 
that they should like to see the result of a 6d. rate. 
There are, however, limits to friendship, and it is 
questionable whether their old friend will go so far as 
to oblige them in trying this. 

In the meantime. we wish to warn the Direct not to 
be too confident. There may be shareholders in that 
Company who do not approve of ingratitude, and who 
will wait until * Directs” are temporarily low in the 
market, and then go and sell them to Mr. Pender, so 
that he may after all conquer the pr dish Compan), 
and install himself comlortably in its presidenuai 
chair. 

Seriously speaking, as far as the public is concerned, 
the whole movement is sincerely to be deprecated; the 
low rates are not likely to last, and therefore no gain 
will accrue to senders whilst this knocking up and 
down of the v:lue of telegraph securities in this 
fashion can only tend to discourage fu ther telegraphic 
enterprise. 

And so Hooper’s is at last to be wound up. The 
result is not to be wondered at, after the experience of 
later divs, although everyone who has at all studied 
the subject will, we think, be inclined to agree with us 
that “some one has blundered,” and that to» egre- 
giously. That a Company which has execuied sume 
of the largest submarine contra ts on the face of t e 

lobe, at a time when competition was of the most 

imited nature, should now be passing through the 
orde:l of the Bankruptcy Court, whilst the shires of 
its chief rival sre at a high premium. is on of those 
things which, to savy the least, are b- no means easy to 
understand. From a_ professional point of view, 


Hooper's core cannot be too highly spuken of; and the 


| 


list of testimonials given in its favour by all the leading 
electricians, from Sir William Thomson downwards, 
forms one of the strongest recommenda ions that could 
possib!. be advanced in favour of any article. Its high 
insulating qualities and low “inductive capacity,” by 
reason of which the carrying power of cables con- 
structed from it is very largely increased, are admitted 
on all sides; the only thing that has been urged against 
it is, that the core is not reliable throughout, but that 
while, as a rule, it tests and lasts well, specimens are 
from time to time brought up showing the most mark 
deterioration, and giving rise to very serious faults. 
Yet surely such difficulties as these are not insur- 
mountable. Rigidly caretul manufacture, combined 
with a really efficient sta of mechanical inspectors 
and electricians qualified to do their work at the fac- 
tory, should go a long way to prevent indifferent mate- 
tial from going to the sheathing works. 

The Company again, it has been urged, was unfor- 
tunate in the laying of some of its cables: No doubt 
it was. But was it a misfortune or a fault? May not 
the breaking of the cables, or their bad working betore 
the, Company was relieved of the respons bility, be 
fairly attributed, in some cases at east, to the hurry 
with which the work was done? Were accurate pres 
liminary surveys executed in every instance, and 
soundings taken to ascertain the nature of the bottom 
so that the apportioning of the different types of cable 
to the various sect ons might be properly carried out, 
Was the selection of good landing-piaces seen to in 
every case? If all this was done, then we “ give it 
up,” and confess ours:lves unable to understand the 
present position of Hooper’s Company. 

The Direciors of the Wes:ern and Brazilian Company 
have, as we suggested they ought to seriously think of 
doing,* ** duly confirmed some proposals” with rm ference 
to their undertaking. ‘ihey are making frantic efforts 
to issue Five Per Cent. Third Mortgage Debentures, 
at the price of £80. It is hardly fair to strike a man 
when he is down, but, considering that there are no 
profits to mect th se Debentures while tne Six Per 
Cent. First Mortgage Debentures of the Company may 
be had any day for £84, we are inclined to adopt the 
opinion expressed by the “sworn broker” of Token- 
house Yard, that ‘ this is a species of insanity worthy 
of the attention of the Commissioners in Lunacy.” 


Proceedings of Socictics. 


_ THE ROYAI SOCIETY. 


“* On Stratified Discharge.—I/1,. Ona Rapid Contacte 
Breaker, and the Phenomena of the tlow.” B 
WILLIAM SpoTTiswoopDk, M.A., F.R.S. Received 
January 9, 1877. . 

IN a paver published in the Proceedings of the Royal 

Society, vol. xxiii. p. 455, I have de-cribed a form of 

contact- breaker designed tor gr: at rapidity anu steadiness 

of aciion. It consisted of a steel rod which vibrated 
under the action of an electromagnet. As regards sharp- 
ness of break and steadin ss of definition in the strise, this 
instrument left litthe or nothing to be desired, But, as 
expliined in the paper above quoted, an alteration in the 
current not only affected the steadiness directly but also 
reacted on the br ak itself. The effects due to an altera- 
tion of the current alone thereby became masked, and the 
study of the laws reiating to such changes was rendered 
more difficult, or altogether impracticable. In order to 
obviate this inconvenience I devised another form 
contact-breaker, in which the vibrating rod and electro- 
magnet were replaced by an arrangement purely mechani- 
ca! in its action, and therelore entirely under control. 
This instrument consists essentia.ly of a wheel plati- 
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nized at the edz:, on which a platinun soins rests. In 
the circum erence of th: whee! a number (40 in the first 
instance) of slo's were cut, and filled with ebonite p ugs 
so asso interrupt the current. The breadth of the slots 
was about *o4 inch, and that of the teeth about ‘5 inch. 
The wheel was connected with suitable driving g ar, so 
as to give from 250 10 2,000 currents from the coi i each 
direction per second. A 4 inch coil was found sufficient 
to produce the eff-cts; but the 18-i ch coil by Apps, 
m-ntioned in former communications, was preferable. 
With the wheel. as with the electromagnetic break, a very 
slight strength of current was require! ; but, on the othe: 
haad, high ten-ion in the primary was found necessary. 
In many of the experiments, acc rdingly, from 10 to 20 
of the smiilest Leclanché cells usualy made were em- 
ployed with the small, and from 20 to 50 with the larze 
coil. But these were afterwards replaced by a double 
fluid battery suggested by my assistant, Mr. P. Ward, 
and described at the end of this «ommunication. 

For some time the experi nents w re conducted with 
the platinum spring resting on the wheel ; and the eifects 
were varied by alte:ing either the pressure of the spring 
or the velocity of the wheel ; but the gradudl abrasion of 
the platinum throu_h friction prove! to be a fruitful 
source of irregular results. This irregu arity of action, at 
all time- difficult to compensate, and sometimes in-uper- 
able, was fortunately removed by a simple although 
delicate adjustment It was, in fact, found that actual 
metallic contact between the spring and wheel was not 
necessary. provided that a laver or cush on of condue ng 
material were interpose!, Such a layer was ormed by a 
thin film of liquil drawn out by a threat! ie ding from a 
reservoir an! resting on the whecl. Variows tlui's were 
tried, but the s mplest and on the whole the best, proved 
to be dilute sul »huric acid, in the pro vortion of 1 drop of 
acid to 6 drachms vo! water. Gen-rally speaking, the 
better conductor the fluid i-, the better are the results 
obtained ; but owing to the insulating slots being very 
narrow in this instance, a com arativ. ly weak mixture of 
acid and wat-r was necessary. In one wheel, where th: 
insulating siois are wids, the mxture 36 times as 
strong a-advantizeous y be used. The spring, whici: 
under these circumstances became unnecessary, was 
replaced by a point, the adjustment of whose distance 
from the wheel was simpler an! more accurate. This 
arrangement gave excellen. results, even when the number 
of currents per secoad was reduced in some cises to 250 ; 
adled t> which the unpleasant and disturbing noise of the 
friction was entire y avorded. 

Wheels havins diferent numbers of teeth were a!so 
construcied ; and what was perhaps of more importance, 
havirg teeth of diff-rent breaiths, so 1s to give with the 
same velocity of rotition contacts of different duration, 
The brevith of the ebonite plugs, or length of interrup 
tion of the current, was immatetial, so long as the curreut 
was efficiently broken = It did not appear, however, that 
with the same tube more could be obtained with wheels 
having different numbers of teeth, than with the same 
wheels at different speeds, ut it was found that for 
different tubes different wheels occasionally gave b:tter 
results. 

With the contact-breaker here described effects similar 
to tho-e produced by the rapidly vibrating break were 
obtained. The strie-were formed in a regular manner, 
and advanced or receded, or remained at rest, ina column 
usualty unbroken so long as the velocity of the wheel was 
maintained withuut change ; and ev: n in the longer tubcs, 
where the striz, of the double dischirge, advanced or 
receded toward. both ends at the same time, and some- 
times appeared compres ed and at others diated, the 
phenomena always maintained their characteristic features. 

The condition of the striz tere described, whether 
flowing or siationary, be comprised under the gener: 
term ‘steady ;” and when there is no motion in cither 


direction, they may be specifically denominated as 
station try.” 

Two questions here presented thems First, 
what are the conditions necessary for the production of 
steady striae? Second!y. what are the conditions and 
circumstances of the advance and retreat—in other words, 
of the flow—-of steady s rise? 

With a view of asc rtaining the na‘ure of the distinc- 
tion between the ordinary and the sveady striz, careful 
observations were mate with the revolving mirror. It 
having been noticed that when the wh@l-break moved 
slowly ordinary or irregular striae were produced, and 
that when it moved rapidly steady striz resulted, it 
seemed probable that the Istter effect might be due to the 
short time of coutact, snd to the consequent absence of 
many of the features described im Pari Il. of these re- 
se:rches, This is in tact identical with the suggestion 
there made, that the fluttering appearance was due to 
the unequal duration of the st iz themselves, and to the 
ir egular positions of the points at which they were re- 
newed at sucvessive discharges of the coil. And such,’ 
in ‘act, proved to be the case; for as the spee’ of the 
wheel was increased the duration of the discharges 
diminished ; the image as seen in the mirror became 
narrower and simpler in its configuration, unt:! when the 
steidy eff ct was produced cach discharge showed only a 
single column of striz of a width proportional tu the 
apparent width of the slit. The proper m tion, implied 
by the inclinatio: of the mdividual striz to the vertical, 
was still percep'ible, and was directed as usual tuwards 
the negative pole. 

From a comparison of the number of strie as seen by 
the eye with tho-e seen in the revolving mirror, it was 
found that the strize so formed were of the kind called 
“sim le’ in former communications. And the pheno- 
mena o! the flow may therefore be considered to be due 
to the dift-rent positivns taken up by the stria in succes- 
sive discharges. If in each discharge the strive occupy 
py itions in advance of those occupied in a previous dis- 
charze, the coluwn will appear toadvance ; if the reverse 
be th: case, they willap eart de. If the positions 
remain unchanged. the co umn will appear stationary. 

The following co isequ-nce of this explanation of the 
flow will ;eadily occur tu the rerder, viz. that the rapid ty 
of the flow will increase wth the extent of advance made 
by the striz in each successive discharge, until that ad- 
vince amounts to kalf the distance between two con- 
tiguou- stri. Beore this is attained the flow will have 
become tov rapid to be followed by the unassts:ed eye, 
and can only be observed by the aid o} the mirror, 
When this rate of advance has been exceeded, the flow 
will app ar to be reversed. If the rate of a:lvance still 
continuss to increase, the rapidity in the reverse direction 
will appear to decrease until th advance amounts to the 
entire distance between two covtizuous striw, when it 
wili ap areytly be reduced to zero ; the stria will then 
aguin ap éar stationary, xperimenty appear-to confirm 
this of the case, 

Experiments were next instituted with a view of 
ascertaining the connection beiween the flow and resist- 
ance. tirting from a condition of current «nd break 
for which the strize were stationary, it was found that an 
increase of re-is'ance, introduced generally in the primary 
circuit, produced a forward flow, ze. from the positive 
towards the negative terminal, while under similar 
circumstances a decrease of resistance produced a back- 
ward flow. Furthermore, if after producing a forward 
flow the resistance be continually increased, the flow, 
after increasing in rapidity so as to become indistinguish- 
able by the unassisted eye, gradually appears to become 
slower, an! ultimately to reverse itself, in accortlance 
with the law sugg sted above. 

Another for n of contact breaker was also occasionally 


used. ‘Lhe principle upoa which it was based was the 
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svdden disruption of a thin film of conducting liquid by 
a discharge beiw en the electrodes of a cir uit. The 
mode of eifecting this was to make one electrode termi- 
nate in a platinum plate fixed in a horiz».tal po-ition, 
and supplied with a uniform film of dilute sul »huric acid; 
the othr in a platinum point, the d staice of which from 
the plate is capable of delicate adjustment by means of a 
screw. Electro-motive force required for this break is 
not less than that of § cells of Grove. 

As soon as the current passes, the. fluid between the 
plate and point. will be decompused, and electrical con- 
tinuity broken. This done, the fluid tiows back again, 
and continuity is restored. By a proper adjustment of 
the supply of fluid, and of the distance of the electrodes 
(the laiter varying from ‘05 inch to ‘oor inch), the 
nunber of disruptions may be made to attain 100 per 
second. 

The currents delivered by this form of br:ak are 
exceedingly unifurm, and the effects produced are quite 
equal in deicacy to those produced by the electromag 
netic or by the wheel-break. 

The elements used in the battery to which allusion 
was made in the early part of this paper are zinc and 
carbon. The zinc is immersed in dilute sulphuric acid 
in the proportions of 1 volume of acid to 7 of water ; and 
the carbon in a saturated solution of hichromate of potash 
with 1 volume of sulphuric acid to 7 of the solution. 
The carvon and bichromate solution are held in a porous 
cell. 

The absence of nitric acid permits this battery to be 
vs din a room ; while the fact tuat the zinc is auacked 
only when the circuit is complete, renders it unneccs ary 


to lft the piate, out of the fluid when not in use, asin the . 


bichromate battery. The cnly limit to the time during 
wh ch this battery may be left untouched, appears to be 
the period when the bichromate salt finds its way into 
the outer cell, so as to attack the zinc independently of 
electrical action. But this does not take place to an 
extent materially to afiect the action for some months, 


THE SOCIETY OF TELEGRAPH ENGINEERS 


Ar the Ordinary General Meeting of the Society held 
on the evening « f Wednesday, the 24th ult , the Paper 
read was on * Shunts and their Applications to Electro- 
metric and Telegraphic Purposes,” by Mr. W. H. 
Preece, one of the Vice-Presidents of the Scciety. Mr. 
Preece depa'ted from the usual custom of reading the 
Paper as it had been written, and by delivering, so to 
speak, a lecture on the subject, he transformed, what 
from its title seemed to be anything but an inviting 
theme, into one of the most interesting that have ever 
been delivered before the Society. The lecture was 
prolusely illustrated by w<li-executed diagrams, and 
the experiments were exhibited by means of Mr. 
Latimer Clark’s oxy-hydrogen galvanometer specially 
designed for lecture purposes. This beauti‘ul instru- 
ment was, it will be remembered, exhibited at the 
Conversaz one beld in D:cember at Willis’s Rooms, 
and nothing could be more admirably adapted for 
the purpose for which it was intended. It is, we 
believe. the first apparatus in which the lim: -gh: has 
been emploved in cornection with this branch 
Science. We subjuin a resumé of Mr. Preeve’s inter- 
esting Paper. 
Shunts. 

When a current passes by m: ie than one path, that 
speci«lly.intended for ity pa-sage is termed the main 
circuit, whi-e the rest’are te:meo derived circuits. 

The effect of introcucing cerived circuits is to 
diminish the strength of the current flowing in the 
main ‘circuit. and when a :invle dirived ci cuit is 
ap; lied for this purpose, it receives the technical name 
ae shunt,” 


The law of Shunts is as follows:—The strength of 
current in any branch of a system of derived circuits, 
or ** mu.tipie arc,” as it is termed, varies inversely as 
the resistance «f that branch. Hence by varying the 
resistance of the shunt we vary the strength of current 
flowing through the main circuit. 

The resistance of any multiple arc is thus found. 
Let R be the resistance of the entire arc and 7, 74, ray 
&c., that of each branch respectively. Then since con- 
ductivit. is the rec'proc il of resistance, we may express 
our prob em by the equation— 


I I I I 
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and in the case of a single main and derived circuit, 
or * duplicate arc”’, the equation becomes :-— 


I 
rr, 
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That is to say, that the joint resistance of a duplicate 
arc is equal to the product of the resistances of its 
branches, divided by th: ir sum. 

but by far the most important application of shunts— 
to electro-metric purposes—woula be rencered tutile 
Were it not that the resistance of the shunt bears a 
mathematical relation to the current passing in the 
main circuit, and that by knowing the one the other 
can be calculated. Thus, in the case ofa ‘alvanomeier 
with a variable shunt interposed between its terminals, 
by observing the ceflection ot the needle when the 
shunt is in circuit, we can determine what the 
deflection would have been without the shunt, by 
multiplying the reading by a variable facior termed the 
“‘multipl, ing power’’ of the shunt. This factor is in 

G+S 

where 


mathematical language the expression 


G and § are the resistances of the galvanometer and 
shunt respectively. 
Another fact worthy of notice in connection with 


‘this portion of the subject is that by means of a 


variable shunt the same deflection of the needle of a 
galvanometer may be reproduced by currents widely 
differing in strength, and hence all errors due to in- 
equalities in the value of an uncalibrated scale are 
entirely avoited. 


Electro-Magnetic Induction. 

Any portion of space subject to magnetism was 
termed by Faraday a ‘‘ mgnetic field’; that vreat 
discoverer clso pointed out in 1851 how the dir ction 
and int nsty of such a field might be indicatea by 
conceiving the exisrence of lines of force simi ar 


those traced b iro: A.ings—wh n allowed to tike up 
any positio:—n the prese-ce of a moeynet. He 
showed how in like man er th ir tion of the force 
pont would conmide with te Cie these 
imigi ary lives; ana that thei: nus ber is a gven area 
would be proportional tu the inter sity o the lorce at 
that =p 


When a current is comm: ncing to flow t!r ugh a 
wire, a mognetic field is pr jected inothe +p ce imme. 
di tely sur urcins th t wire; nd sirce we must 
suppore th tims projectio is proyressive. we n ust 
suppose that at the cess ‘ion of the curren. the field is 
controct d by prosressive sti ves. Uthouch in a period 
of time two minute to be appreciable. The equiputen- 
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tial lines in this case would form circles, having the 
wire for their centre and in planes at right angles to it, 
while the intensity of the field depends upon the 
strength of the current traversing the wire. 

Conversely, when either a magnetic field is projected 
through a wire, or a wire passed through a magnetic 
field. an electro-motive force is generated in that wire, 
whose amount depends upon the intensity of the field 
with which it comes into contact. Thus if two wires 
be placed near each other without touching, and a cur- 
rent be passed through the one, a momentary current 
will flow in the opposite direction through the other 

rovided its circuit be closed. This secondary current 
1s due to the projection of the lines of force through 
the second wire from the first wire at the moment the 
current commenced. But when the field becortes sta- 
tionary no current is formed in the secondary circuit, 
for the conditions under which suck currents exist are, 
that lines of force be cut by a conductor either by their 
own motion or that of the latter. If, while no current 
is flowing in the secondary circu't, the wires be caused 
to approach or recede from each other, then currents 
are again generated in that circuit whose strength and 
duration depend respectively on the velocity and time 
with which these lines of force are cut by the secondary 
wire. For instance, if we either separate them or allow 
them to approach each other rapidly, and only for a 
short distance, the induced currents will be compara- 
tively strong and of short duration, and the reverse 
under opposite conditions. Finally, if while all remains 
at rest the current in the primary circuit—which 
hitherto we have supposed to be flowing—be suddenly 
st.-pped, then a second momentary current flows in the 
secondary circuit of equ 1 or nearly equal strength but 
opposite in direction to that form+d at the commence- 
ment of the current in the secondary circuit. Its pre- 
sence is due to the contraction of the ficld through 
the secondary wire. 

Having made a brief preliminary examination of in- 
duced currents and their causes, we are now in a 
position to study the induced currents in electro. 
magnets, or “extra” currents, as they are termed 
Let us take, for example, an or inary coil of silk- 
covered copper wire wound on a bobbin, as usual y 
employed in telegraphic apparatus. Ii a current trom 
a battery be passed through the coil, and the circuit be 
sudde ly broken at some point, a minute spark will be 
observed at that point, provided the wire of the coil be 
of sufficient length. 1o what is this spark due? In 
order to answer this question, the coil should be short- 
circuited or entirely cut out of circuit, when on repeat- 
ing the operation no spark will be perceived. The 
spark must therefore be due to something in the coil- 
wire. If now acore of soft iron be insert d into the 
centre of the bobbin, the size and bri.liancy of the 
spark will be greatly augmented. Th« phenomenon is, in 
fact, the result of the induction of the current on itself. 

Let us suppose a current entering the coil-wire—say 
the ‘op layer—then a magnetic field is immediately pro- 
apr through those ayers immediately beneath it. As 

as already been shown, a current will immediate] be 
formed in h:se layers flowing in the opposite «i ct- 
tion to the battery current through the coil, thereby 
retarding its progress. After the first effect all remains 
quiescent, the battery current continuing its flow un- 
interiered with , but immediately it ceases, the ficid 
surrounding the wire immediately contracts, producing 
a current in the same direction as the battery cur- 
rent, «nd so prolonging its effects. Hence the spark. 
The eff-ct of the soft iron core in the centre of the 
bobbin is simply to intensify the field, and consequently 
the eff cts. 

These cur ents are met with when cable core is coi'ed. 
as in a tank, especially when sheathed with iron wives. 
They then constitute what 1s termed “ false discharge. 


Theoretically these currents are formed in straight 
wires, but to such a smill amount as to be inappre- 
ciable; and even in theory any disturbances created in 
such a wire could be traced rather to Static than to 
Dynamic Induction. Distinct evidences of disturbance 
due to the latter cause are, however, found in te e- 
graph wires, duc to their proximity to the earth. They 
can be entirely eliminated in rhecstats, &c., by double 
w ndinz—i.e., winding hal: the wire round a bobbin in 
one direction and half in the other. Any currents set 
up are the efure opposed and neutralise each other; 
but it is impossible to have recourse to such an expe- 
dient in electro-magnets, inasmuch as for the same 
reason we Can obtain no magnetic effect. 


Experimental Investigation. 

An extended series of experiments was undertaken 
by the author of the Paper to ascertai1 the condi ions 
necessary to obtain the maximum and minimum effects 
in electro»-magnets. For this purpose a Stroh’s relay 
was so arranged, that in its normal condition it allowed 
a permanent current to traverse ‘he coi! or coils of the 
electro-magnet under examination; but that imme- 
diately a key was depressed, a second battery current 
traversed the coils of the relay, thereby thiowing the 
lever over against the opposite limiting stop, which 
action at once broke the circuic of the original current, 
and placed the magnet in direct circuit with a Thom- 
son’s galvanometer, so that any extra currents would 
be observed upon the latter instrument. The follow- 
ing were the results so obtained— 

Regarding the current from a single bobbin and 

core as the unit, two bubbins and two cores (se- 

parate) connected in series gave acurrentof.. 17 

he two placed end to end so as to form ne long 

core, surrounded by two bobbins connected in 

series, gave a Current Of 386 
The two cores being connected at the base by a 

bed or plate of iron, so as to resemble a horse- 

shoe magnet, the conacctions remaining the 

same, gave a current Of 304 
When connected at the base by a cross-piece and 

at the extremitics by an armature, the connec. 

tions as above, y.ve a current of .........-00 2238 
No increase ot the length or size of the armature 
showed any visible variauon irom the last resu ts. 

The general result may be expressed as follows :— 

The nearer the form of the core approaches to that 
of a ring or clused curve of ‘ron, and the greacer the 
surface of iron surrounded to a given thicaness with 
wire, the greater the strength of the exira current. 

If in the last-mentioned experiment the mechanical 
arrangements remained the same, but the coils were 
connected * for quantity,” the result tell as iow as 502. 
Che folowing were the results obtained with the 
different relays in general use :— 

Stroh’s polarized 
Theiler's No. 2, the base picce having 


Static and Dynamic Induction. 


The effect of Static Induction in the case of Tele- 
graph Lines is to delay the appearance of a current, 
and to prolong its curation. Time is required for the 
charge to dissipate itself. and r duction of the speed of 
working 1s the resuit. We have already shown that 
Dynamic Induction tends to produce similar effects, 
So that if the one can be mide to coun eract the 
induence of the ther, the resuit of placin: electro- 
magnets in a teegraph line wili be a gain ius ead of a 
loss in speed. . 
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When an electro-magnet situated on a line of tele- 
graph 1s by a rheostut or simp/e shunt.” that 
rheostat tends to become the path by which the extra 
currents are discharged, and so prolon‘ed is thr 
magnetisation, that if the circut be closed and opene 
with any cegree of rap dity, the armature sticks o 
remains permanentiy a‘tracte'—2 principle which ha: 
been employed by Mr. Higyins in coub'e curren 
transiation. This re‘ardation is at its maximum whe! 
ther: stan ofthe shunt equals that cf the clectr. 
magnet. But should the shunt be a second electro- 
magnet, or, in other words, an ‘ electro-magn. tr 
shunt,” then the extra current formed in it opposes 
that formed in the e’ectro-mavret, and both send a 
current b ck into the line. The current from the 
shunt, however, may be so exalted as to ne: tralise and 
even oveicome that formed in the «lec tro-mag et 
itelf. So that by a properly arranved elecire- 
magnetic shunt, the movnetic retardatiin the 
electro-magnet itself mav be recuced to a minimum, 
while a current is sent back into the line immediate]: 
after each signal. thus ten’ ing to increase the speed at 
which thet lire can be wor. ed. 

Space prevents our tak:ng even a brief glance at the 
numerous and varied uses of Shunts, both to ¢lectro- 
metric and telegraphic purposes. save to mention the 
fact that so imporsant hes become their assistance, 
that no one who has ever given the matter his ful 
attention cin ignore the benefits which accrue from 
their employment. No delicate tests can be made 
without their aid, and of such growing importance is the 
part like y to be played by ‘hem in the field of practi- 
cal telegraphy, that it is wel -niyh imp: ssible to over- 
estim te the benefits which may be derived from th: ir 
emplox ment. 

At the close of the lecture, which, although extend- 
ing over an hour and a half, had been listened to most 
attentively by a crowded meeting, a hearty vote of 
thanks was. en the motion of the President, unani- 
mously accorded to Mr. Preece. 

The following candidates were balloted for, and de- 
clared duly el: cited :—As Foreign Members: Mr. Gorge 
T. Heiland, Mr. Freder.ck von der Pforden, Mr. Fre- 
derick John Rentsch. As Members: Mr. Richarc 
Avcerson, Mr. Hubert Blanchford, Licut.-Colonel 
William Crossman, Mr. W. T. Newitt. As Associates: 
Mr. Robert William Aldis, Lieut A. H. Bagnold, Mr. 
S S. Bailey, Mr. Walter Betts, Corporal A. Botham, 
Mr. C. M. P.S. Colmache. Mr. J. H. Crilly, Mr. Cl arles 
Cutrss Mr. W. Dieselhorst, Mr. W. Dickinson, 
Major A. H. Durnford, Mr. Samuel A. Earle, Mr. 
Thomas Forster, Mr. J. Games, Mr. Alfred Graham. 
Mr. H. S. von Graney, Mr. G. A. Green, Mr. T. T. 
Hockk y, Mr. Thomas Isley, Mr. J. W. James, Mr. 
ee R. Macdonald, Lieut. J. C. McGregor, Mr. R. J. 

tedham, Mr. C. Newitt, Mr. C. J. Page Mr. F. Perry, 
Mr. Edward Rau, Mr. Walter C. Ross. Mr. L J. Rosse, 
Mr. R. L. S. unders, Mr. J Sco:land, Mr. J. E Talbot, 
Mr. Fre-erick Squires, Mr. C. Trippe, Mr. J. K. Web- 
ster. Mr. H. R. P. Ward. Mr. E. Weedon, Lieut: nant 
Mortimer D. Whitmore, Mr. A. G. Willi:ms, Mr. W. 
Woode: ck. As Students: Mr. G. L. Davies, Mr. 
Robert Lewis. In addition to these thirty mcre were 
suspenoed for bal ot on the 14'h of March. 

The meeting then adjcurned. 

The chair will be taken at cight o'clock on the 
fo'lowing Wedresday evenings during the present 
session :—March 14 The Type Printing Apparatus 
employed by the Exchonge Televreph Company.” by 
F. Higyins. Member of Council; March’ 78 On 
Underground Wires.’ ty Willoughby Sm tl, Member 
of Council April 11 — On Quedrup ex Te egraphy,” 
b Geo. B. Pr scot, of the Wiest ion ieesraph 
Company. New York: Apri) 2>—*On betrerics.” by 
Martin F. Roberts, F.C.S. ; May 9—No paper ye: fixed. 


PHYSICAL SOCIETY—17Tn FEBRUARY, 1877. 
Prof. W. G. Apams, Vice-President, in the chair. 
Mr. T. W. Puivips, U.k., was elected a member of 

tice Society. 

Pror. GuTHRIE exhibited for Mr. C. J. Woodward 
an apparatus he has dev'sed for showing to an cudience 
the interference of transverse waves. A light fr:me, 
cap:b'e of movng in a vertical plane, comies a 
hovizontal of tin «bout two cet in length, cut in 
the form of the ordinary sine wave, and which supports 
by means of a roller, a light wooden block, carrying an 
ink recorder in front of a sheet of paper. This block 
slides in a vertical s'ot in a picce of wood, which can 
be moved horizontally. suppo:ted by a reller on another 
similar strip of tin, fixed parallel] to the first, and - 
vertically below it. The movabe frane resis on a 
castor attached to this block. If the relative positions 

f the waves be now varied and the blocks moved. 
along them, the path traced by the ink recorder will 
represent the wave due t. their combination. 

Mr. S. P. !Hompson exhibited galvano- 
meters in the form of magic | ntern slices, which he 
has arranged for exhibiting their indications to an 
audience. A gold leaf electroscope of this form was 
capable of detecting very smali charges of statical 
electricity. 

Mr. Witson then showed an arrangement for 
exhibiting convection currents in heated water. It 
consists of a small gla-s cell with parallel sides. In 
the base of the wood dividing the sides 1s cut a s'ight 
depression. to expose a brass tube which traverses it 
horizontally, and is open at one end, while the other is 
bent at right anzles, and connected with a flask 
containing water. lhe brass tube where it is exposed 
in t e cell is surrounded wi h a jelly formed of gelatine, 
containing rose aniine, and the cell is filled with 
water and projected on the screen. When the tube is 
heated by toiling the w:ter in the flask, the jelly is 
liquified, and the liberated colouring matter tises in 
the water, showing the disection of the heated current. 

Pror Guturit exhibited an arrangement he has 
been using with a view to determine the vapour 
tension of water, and expl-ined the dittculties to which 
such a determination is liable. and the manner in 
which his apparatus has so far failed. It was shown 
that a crvstal of alum, or a saturated solu'ion of «alt, 
when introduced into the Torricellian vacuum, 
depresses the mercurial column Jess than pure water, 
whereas a solution of size, gum arabic. or any colloid, 
depress it to precisely the same extent. It thus 
appears that wa'er in its different states o! combination 
has different vay our densities, and their determination 
requires on arrar gement in which the several subst nces 
can be easily in roduced inte the Tor icelhan vacuum 
and very slight changes of th level of the mercurial 
column can be ascertained. He then showed the 
manner in which electricity is distributed on non- 
conductors, such as the plate of an el: ctrophorus, by 
placing it for a given time beneath a print connected 
with a charged Levden jar, and subsequently sprinkling 
a mixture of sulphur and litharge over it. It was 
shown that the diameter of the circle formed bt low the 


“point after the superfluous powder had been removed 


is not purely a function of the dstance betwen the 
point and the plate, bu: is mainly influenced by the 
conductivity of the material, and further. that if the 
point be directed obliquely tow=rcs the plate, the 
circle formed is very slightly eliptical, but the elipticity 
is in no degiee proportionate to the « biiquity of he 
point; and fii ally, he showed that ifthe non concucting 
pl..te of an electropherus be written upon with a’ metal 
and sprinsied wiih ile bove miature of sulphur aid 
lith the former o1 .atier adheics according to the 
nature of the metal used. 


